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GROUND PLANES AND PLAIN GROUNDS. 
By Clayton F.Bane, W6WB 


Much has been written about vertical 
antennas, noteably about the ground plane 
operating on 40 and 80 meter bands. Judging 
solely by the number of questions directed 
to this writer, much more needs to be writ— 
ten. The probable answer to this is of 
course the fact that most articles deal 
with verticals only on an idealized basis, 
or with installations out on the plains of 
Oaklahoma. Most city dwellers cannot possibly 
Comply with these conditions. 

Suppose you, (like myself) can put up a 
vertical but only if part of it is close to 
the house, something like this: 


7, - 


Let's say now that the overall length of 
this antenna is one quarter wave and that 
the base is virtually at ground level. If 
we can postulate the statement that the 
portion of the antenna having the greatest 
current flowing through it contributes the 
most to the radiated field, it can be clear-— 
ly seen that in the example given the maxi- 
mum field will be exactly where it isn't 
wanted. This particular antenna will do an 
excellent job of house lighting since the 
power lines in the building are directly 
within the maximum radiated field. Ignoring 
the possibility of dielectric losses, the 
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fact remains that radiation from the an— 
tenna will probably be scattered in helter— 
skelter fashion. Passing over other dis-— 
tressing possibilities, Fig. 1 is not ex- 
actly the best way to construct a vertical 
antenna. 

One out is to move the high current loop 
higher up into the antenna. (Assuming the 
same positioning as shown in Fig. 1.) This 
can be done in several ways: Increase the 
antenna height to 4 wavelength and remove 
the ground connection from the base. This 
wil? mean some 66' at 40 and 132° at 80 and 
the thought is hardly an enticing one. Get- 
ting back down to earth, a much simpler 
solution might be to make up the bottom half 
of the antenna by quarter—wave horizontal 
radials. This might look like the sketches 
ia erig 25 

An immediate objection occurs in that 
the vertical part of the antenna must stil} 
be resonant, i. e., a quarter wavelength 
above the radials. This is not strictly true 
however. The antenna must be resonant but 
does not necessarily have to be a quarter 
wavelength in height above the radials and 
in fact may be any reasonable length less 
than this value. !n all such cases, it will 
be capacitive at the base and this capacit-— 
ive reactance must be cancelled by adding 
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equivalent inductive reactance. (A loading 
coil). If the antenna can be at least one 
eigth wave in length, the number of turns 
required in the base loading coil will be 
quite nominal and the cot]? Q may therefore 
easily be kept to a high value. The magni- 
tude of the antenna losses will be depend— 
ent both upon the coil Q and the Q of the 
antenna. AS mentioned in a previous article, 
antenna Q may be defined as the ratio of 
antenna reactance to antenna radiation re— 
sistance. For antennas shorter than one 
quarter wavelength this reactance will be 
Capacitive and its value will be dependent 
upon the antenna length, diameter and gen— 
eral geometry which may influence the cap— 
acity-to-ground of the antenna. The longer 
the antenna, the greater the exposed sur-— 
face, the greater the capacity and the lower 
the capacitive reactance. By the same token, 
the longer the antenna, the higher its radi- 
ation resistance. This, antenna Q, (Ka ) 
will be lower as the antenna approaches a 
full quarter wave since X decreases and R 
increases. We tied all this together previ- 
ously for loaded whips. 


The optimum height for a quarter wave 
antenna appears to be about one quarter wave, 
(ground to antenna base) where high angle 
lobes are to be minimized. This means one 
quarter wave from the reflecting ground 
which may not be at the actual ground sur-— 
face. 


Where do the radials enter into this 
picture? The radials should be one quarter 


wavelength and are for the purpose of de— 
creasing ground losses in the immediate 


vacinity of the antenna since the charging 
currents flow from the entire length of the 
antenna to ground, (or to the radials) and 
thus back to the antenna base. How many 
radials? An infinite number if possible to 
Simulate an infinite, high conductivity 


ground plane. Practically, two at least, 
eight if possible. 

Do the radials establish the reflecting 
ground? Answer this yourself, remembering 
that DX radiation angles at 40 and 80 app— 
roximate 15 to 25 degrees. Assume an anten— 
na base height of 36 feet. A wave front 
directed downward at a 20 angle from this 
height would hit ground at a distance of 
about 100 feet, far beyond the radials. 
(assuming 36" radials). 


Referring to Fig. 3—-it can be seen that 
only the high radiation angles will be effec— 
ted by the radials and it this very same 
high angle effect that causes the radials 
to have a definite effect upon the base 
impedance of the antenna. Bear in mind also 
that the base impedance of the antenna can 
be changed by changing the angle of the 
radials from horizontal. |t is quite inter— 
esting to note that if a large number of 
quarter wave radials were to be used and if 
these were tilted downward at the proper 
angle, the ground plane antenna would event— 
ually change to a modified type of Discone.. 
a broad band antenna. 


Counterpoise- 
ground screen 


Where the so-called radials can only 
run in one or two directions, the best ap- 
proach would be to run as many parallel 
wires as possible and arrange them near to 
the ground in typical counterpoise fashion. 

( Continued on rear page )- 
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950 CARDAX ’ 


High level cardioid 
crystal microphone with 
dual frequency response 
for high-fidelity sound 
pick-up or for extra 
crispness of speech. 
Overcomes feedback and 
background noise. Wide 
range response. “On-Off" 
switch, Metal Seal crystal. 


list, $42.50 


@ MERCURY 


Model 611 Dynamic and 
Model 911 Crystal. Smart 
design. Rugged and 
dependable. Response 
50-8000 cps. High output 
level. Omni-directional. 
Tiltable head. “On-Off” 
switch. Available in 

high or low impedances. 


List from $25.50 to 
$35.50 


& 630 DYNAMIC 


Popular high fidelity 

high output dynamic. 
Response 60-11,000 cps. 
Omni-directional. Exclusive 
Acoustalloy diaphragm. 
Extra rugged. Tiltable 
head. “On-Off” switch, 
Available in high 

or low impedances. 


Model 630. List, $42.00 


208 MOBILE > 


Small size, high output, 
single-button carbon 
microphone for maximum 
intelligibility. Close- 
talking, noise-cancelling 
Differential* type. High 
articulation. Blast proof, 
water proof, shock 
resistant. Comfortably 
hand-held. Press-to-talk 
switch. Panel mounting. 


bracket. List, $16.50 


600-D and 210 > 


Dynamic and Carbon 
high articulation mobile 
microphones. Give high 

intelligibility speech 
transmission. Light 

weight, yet extra rugged. 
Easily held in hand. 
Press-to-talk switch. 

Model 600-D. List, $38.50 
Model 210. List, $28.50 
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@ CENTURY 


Low-cost all-purpose 
Crystal, Dynamic and 
Ceramic models, Can 

be used in hand, or 

on stand. Remarkable 
performer. Satin Chrome 
finish. In high and 

low impedances. List 

from $11.25 to $18.50 
Model 415 Desk Mount 
lists at $1.70 


@ H-51/U HANDSET 


Virtually indestructible. 
Transmits speech clearly 
and intelligibly under high 
ambient noise conditions. 
Noise-cancelling second 
order differential carbon 
microphone, 600 ohm 
receiver, black nylon 
handle, push-to-talk switch. 
10” long. Weighs 1 Ib. 


TOUCH-TO-TALK > 


Model 428 “Break-in” 
Touch-to-Talk Stand with 
locking feature. Fits any 

microphone with standard 
¥%_"-27 thread. Lever-type 
switch gives finger-tip relay 
operation or microphone 

“On-Off.” Single-pole 

double-throw. 


List, $14.00 


636 SLIMAIR » 


Slim, versatile dynamic 

of exceptional quality. 
High-fidelity response 
60-13,000 cps. Output -55 
db. Acoustically-treated 
grille head stops wind and 
breath blasts. Acoustalloy 
diaphragm. Tilts 90°. 
“On-Off” switch. High or 
low impedance selection. 


List, $70.00 


MICROPHONES ¢ PHONO-CARTRIDGES 
HIGH FIDELITY SPEAKER SYSTEMS 
TV ACCESSORIES © PA PROJECTORS 


(Continued from inside page) 
This arrangement becomes more like a ground 
screen and the length of the individual 
wires is not critical assuming somewhere 
near one quarter wavelength at a minimum. 


1\f the vertical part of the antenna. must 
be less than one quarter wave, use Capacity 
near the top to reduce the Q and to bring 
the maximum current portion up into the 
antenna. Try to keep all portions vertical 
rather than to attempt to make up length 
by running a long parallel section which 
may run close to the building. ‘Adjustment 
of the loaded antenna is relatively simple. 
Adjust the system to resonance by adjusting 
the number of turns in the base loading 
inductor. (Use a grid-dip meter). Normally 
if the antenna is somewhere near one eighth 
wave, tuning will be fairly broad and re— 
Sonance not too sharply defined. After 
resonating, adjust tap on coil for minimum 
SWR, not for maximum amplifier loading. If 
the 52 ohm line is flat it is certain that 
Coupling trouble will be evident. A series 
or shunt capacitor across the pickup link 
will be a necessity. (300 to 1000 mmf for 
40 or 80). The principal difficulty is that 
the pickup link does not have sufficient 
inductance. (assuming the normal 2 to 4 
turn pickup link), In stubborn cases, a Sup— 
plementary series inductor in conjunction 
with the series or shunt capacitor will do 
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the trick. My four turn pickup link requires 
about 600 mmf parallel capacity on 80, and 
about 200 series on 40. Lines are flat in 
both cases. 

If you are going to use power on the loaded 
vertical don't forget an ample corona ball 
or ring at the top of the vertical section. 

Copyright 1950 by Electric Supply Co. 


Sec. 34.66 PL. BR. 
U. S. POSTAGE 
PAID 


PERMIT NO. 759 


OAKLAND, CALIF. 


